Species differences in intestinal metabolic activities of cytochrome P450 isoforms between cynomolgus monkeys and humans.
The oral bioavailability of some drugs is markedly lower in cynomolgus monkeys than in humans. One of the reasons for the low bioavailability in cynomolgus monkeys may be the higher metabolic activity of intestinal CYP3A; however, the species differences in intestinal metabolic activities of other CYP isoforms between cynomolgus monkeys and humans are not well known. In the present study, we investigated the intrinsic clearance (CL(int)) values in pooled intestinal microsomes from cynomolgus monkeys and humans using 25 substrates of human CYP1A2, CYP2J2, CYP2C, and CYP2D6. As in humans, intestinal CL(int) values of human CYP1A2 and CYP2D6 substrates in cynomolgus monkeys were low. On the other hand, intestinal CL(int) values of human CYP2J2 and CYP2C substrates in cynomolgus monkeys were greatly higher than those in humans. Using immunoinhibitory antibodies and chemical inhibitors, we showed that the higher intestinal CL(int) values of the human CYP2J2 and CYP2C substrates in cynomolgus monkeys might be caused by monkey CYP4F and CYP2C subfamily members, respectively. In conclusion, there is a possibility that the greatly higher metabolic activity of CYP2C and CYP4F in cynomolgus monkey intestine is one of the causes of the species difference of intestinal first-pass metabolism between cynomolgus monkeys and humans.